In this paper, the compiled long-term optical and infrared measurements of some blazars are used to analysis the variation properties and the optical data are used to search for periodicity evidence in the lightcurve by means of the Jurkevich technique and the discrete correlation function (DCF) method. Some explanations have been discussed.
Introduction
The nature of the central regions of quasars and other Active Galactic Nuclei (AGNs) is still an open problem. The study of AGN optical variability can yield valuable information about the mechanisms operating in these sources, with important implications for quasar modeling (see, for instance, Fan et al. 1998) . Some particular objects have been claimed to display periodicity in their lightcurves over a variety of timescales (e.g. Jurkevich 1971; Hargen-Thorn et al. 1987; Sillanpaa et al. 1988; Webb et al. 1988; Babadzhanyants & Belokon 1991; Kidger et al. 1992; Liu et al. 1995; Marchenko et al. 1996; Fan et al. 1997 , Fan & Su 1998 Zhang et al. 1998; Fan & Lin 1999a; Fan et al. 1999a; Lainela et al. 1999; Lin 1999; Su 2000 and references therein), but, in general, the clear identification of periodic behaviour has been very elusive due to the complexity of the optical lightcurves and the lack of databases large enough as to provide an adequate sampling over large periods.
Blazars are an extremely subclass of AGNs, characterized as rapid and high amplitude variations, high and variable polarization, superluminal radio components, nonthermal continuum.
Blazars have been monitored for a long time, compilations are available for optical ,c) and infrared (Fan & Lin 1999d; Fan 1999b) bands. The infared data are available in http://xxx.lanl.gov/astro-ph/9908104 and http://xxx.lanl.gov/astro-ph/9910269. The long-term measurements make it possible for one to search for periodicities from the light curves and to discuss the long-term variability properties. Because the characteristic of the astronomical measurements, we adopted the Jurkevich (Jerkevich 1971) and DCF (Discrete Correlation Function) (see Fan & Lin 1999a) methods to the available data in searching for the periods. In the second section we will give the variation properties, in the third section, we present the results and finally in section 4, we give some discussions.
Variation Property
From the complication (Fan et al. 1999b,c,d; Fan 1999b) , we found that the largest variations are comparable in both the optical and infrared bands. Largest variations at different wavelengths increase with decreasing wavelength. The variations are also correlated with the highest observed optical polarization, which can be explained using the beaming model. Some objects show that the spectra flatten when the sources brighten while the opposite cases are for some others. For the largest infrared and optical variations, we listed them in Table 1 .
3.
Periodicity Analysis Methods
Jurkevich Method
The Jurkevich method ( Jurkevich 1971, a lso see Kidger et al. 1992; Fan et al. 1998a; ) is based on the expected mean square deviation and it is less inclined to generate spurious periodicity than the Fourier analysis used by other authors (e.g. Fan et al. 1997) . It tests a run of trial periods around which the data are folded. All data are assigned to m groups according to their phases around each trial period. The variance V 2 i for each group and the sum V 2 m of all groups are then computed. If a trial period equals the true one, then V 2 m reaches its minimum.
So, a "good" period will give a much reduced variance relative to those given by other false trial periods and with almost constant values. A further test is the relationship between the depth of the minimum and the noise in the "flat" section of the V 2 m curve close to the adopted period. If the absolute value of the relative change of the minimum to the "flat" section is large enough as compared with the standard error of this "flat" section (say, five times), the periodicity in the data can be considered as significant and the minimum as highly reliable (Fan et al. 1998a ).
DCF Method
The DCF (Discrete Correlation Function) method is intended for analyses of the correlation of two data set. It is described in detail by Edelson & Krolik (1988) (also see Fan et al. 1998b ).
This method can indicate the correlation of two variable temporal series with a time lag, and can be applied to the periodicity analysis of a unique temporal data set. If there is a period, P , in the lightcurve, then the DCF should show clearly whether the data set is correlated with itself with time lags of τ = 0 and τ = P (see Fan & Lin 1999a) . We have implemented the method as follows.
Firstly, we have calculated the set of unbinned correlation (UDCF) between data points in the two data streams a and b, i.e.
where a i and b j are points in the data sets,ā andb are the average values of the data sets, and σ a and σ b are the corresponding standard deviations. Secondly, we have averaged the points sharing the same time lag by binning the U DCF ij in suitably sized time-bins in order to get the DCF for each time lag τ :
where M is the total number of pairs. The standard error for each bin is
Results and Discussion
Very recently, we compiled four data bases for BL Lac objects and OVV/HPQs in the optical and infrared bands (Fan & Lin 1999b,c,d; Fan 1999b) . The data bases can be used to discuss the long-term variability properties, the correlated variations and to search for periodicity signatures in the light curves. When the both methods are adopted to those optical data, the both methods
give consistent results. The results are presented in Table 2 . It is interesting to notice that there is a common period of ∼ 1.0 year, which is likely from the effect of the Sun on the measurements.
The detail analysis is presented in the paper by Fan et al. (1999c) For the long-term periodicity of variations, there are several explanations: the double black hole model, the hectic jet model, the slim disk model, and the effect of external perturbations to the accretion disk. (e.g. Sillanpaa et al. 1988; Meyer & Meyer-Hofmeister 1984; Horiuchi & Kato 1990; Abraham & Romero 1999; Fan et al. 1997 Fan et al. , 1998a Fan et al. , 1999 Villata & Raiteri 1999; Romero et al. 2000) .
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